Purpose: To determine the prevalence of ankle sprain during hiking training in uniformed groups and identify the risk factors of ankle sprain and the risk factors associated with residual problems after ankle sprain. Methods: A retrospective cross-sectional study involved 590 members of a uniformed group from secondary schools and their leaders by means of a self-administered anonymous questionnaire. Results: The prevalence of ankle sprain was 9.15%. Most of them were lateral sprains (70.4%) and occurred in scree ground (51.9%) and downhill slope (50.0%). Subjects who are "older" aged, are overweight, are leaders in uniformed groups, have a past history of ankle sprain or problem, have a long-term lower limb injury, wear inadequate sized or tight shoes, and use hiking poles, have significant risks. The prevalence of having residual problems after ankle sprains was 48.14%, and the most common one was residual ankle pain (25.0%). Conclusion: Uniformed group leaders and members should be aware of the risk factors of ankle sprain during hiking training in the countryside. They should also be aware of the importance of proper treatment and rehabilitation to prevent residual ankle problem. Level of Evidence: Level II prognostic study.
Introduction
Uniformed groups introduce different kinds of challenges and training, such as backpacking and wild camping, to youngsters in the countryside to develop their positive values and acquire leadership skills. Hiking becomes an important training to the members. Although hiking is a long continuous exercise with low intensity, which can promote cardiopulmonary health, 1 safety is still a main concern for the parents and public.
Ankle sprain is considered to be a very common type of sport injury. 2 It results in the stretching of collagen fibres of the ankle ligaments, whereby the fibres are partially or completely disrupted. 3 Residual problems, such as chronic pain, instability, are also very common after ankle sprain. 4e9 There were many studies that investigated the risk factors of lower extremity injuries on various kinds of sports. Age, gender, body mass index (BMI), hand dominance, shoe type, and skill level have been identified as the risk factors, but there is little agreement among different studies. 3,10e17 The lack of consensus may be caused by dissimilar baseline risks associated with different sports, differences in the measurement techniques, disparities in statistical analyses, differences in definitions of injury and severity, and the differences in methods of data collection. 16 There was little information about the risk factors of ankle sprain during hiking in uniformed groups in the literature. 18 As ankle sprain commonly occurs and is often associated with residual problems, risk factors associated with ankle sprain must first be identified and understood with a view to develop preventive strategies and education programmes.
The aims of this study were:
1. To determine the prevalence of ankle sprain during hiking training in uniformed groups. 2. To identify those risk factors associated with ankle sprain. 3. To determine the prevalence of having residual problems after ankle sprain. 4. To determine those risk factors associated with having residual problems after ankle sprain.
Materials and Methods
This was a retrospective cross-sectional study. Members of the uniformed groups in Hong Kong and leaders who provide training to them were invited to participate. Those without hiking training in the past 12 months were excluded. They were asked to fill in a self-administered anonymous questionnaire. The study was approved by a local clinical research ethics committee.
A pilot study was carried out to give adjustment to the questionnaire. Ten members from the uniformed groups were invited to fill the questionnaire and provided comments. Adjustments of the questionnaire were made before sending the final version to the study subjects.
One thousand questionnaires in Chinese version were sent to the chief executives of different uniformed groups. They were asked to send those questionnaires to different groups in different districts to minimise regional differences. The questionnaires were returned by post.
The questionnaire consists of four parts (Appendix). The first part comprises the guidelines, instructions, and the definitions of terms. The second part comprises the demographic data of the subject. The third part comprises injury-related data of those with ankle sprain during hiking training. The fourth part is filled by subjects without a history of ankle sprain during hiking training. Except injury-related information, the questions were the same as those of the third part. To minimise misunderstanding of the questions, leaders from each uniformed groups were requested to provide supervision for their members.
The data were analysed with SPSS 16.0 (SPSS Inc., Chicago, IL, USA). The life-time prevalence of ankle sprain and injury information was evaluated by descriptive statistics. Chi-squared test was used to study the association of each possible risk factor with ankle sprain or residual problems. Some subgroups in each possible risk factor were combined, as the number of responses was too small to meet the assumption of c 2 test. These variables were age, BMI, frequency of hiking, damage of shoes, sizes of shoes, and tightness of shoes. The odds ratios were calculated for those risk factors that had significant associations with ankle sprain or residual problems. Binary logistic regression analysis was used to study the association of each risk factor with ankle sprain after the adjustment for the effect of other risk factors. Risk factors with significant relationships with ankle sprain were used as adjustment factors for potential confounding in the logistic models, and 5% level of significance (p < 0.05, 2-tailed) was used. Finally, adjusted odds ratios were calculated. A p value less than 0.05 (2-tailed) was considered to be statistically significant.
Results

Ankle sprain
There were 590 questionnaires returned (return rate of 59%) from 20 uniformed groups. Fifty-four subjects had sprained their ankles during training (prevalence of 9.15%). Among the 54 subjects with ankle sprain, 51.9% got sprained in scree ground ( Figure 1 ) and 50.0% in down slope ( Figure 2 ). 40.7% of injured subjects were able to walk immediately and another 40.7% were able to walk after rest ( Figure 3 ). Most of them (70.3%) suffered from lateral sprain ( Figure 4 ). There was no significant relationship between injury side and dominant hand side (p ¼ 0.411). 29.7% did not manage the injury immediately ( Figure 5 ), and more than half (59.3%) of the subjects did not consult any professionals ( Figure 6 ).
The injured and control groups differed on the number of descriptive characteristics (Table 1) . Age, BMI, position, number of times of hiking, past history of ankle sprain, long-term lower limb injury, shoe size, shoe lace condition, use of hiking poles, and past history of ankle problems had significant relationship with ankle sprain during hiking training. Gender, uniformed groups, shoes types, height of the shoes, damage of the shoes, and volume of the backpack did not show a significant relationship with ankle sprain. The odds ratios for each significant risk factor are also shown in Table 1 . Only past history of ankle sprain, shoe lace condition, use of hiking poles, and past history of ankle problems could fit into the regression model with significant values ( Table 1) .
Residual problems
Among the 54 injured subjects, 26 had residual problems (prevalence, 48.14%). Pain was the most common residual problem, followed by weakness and recurrent sprain, instability, stiffness, and swelling ( Figure 7 ). Only past history of ankle sprain and ankle problems had a significant relationship with residual problems ( Table 2 ). 
Discussion
Our study showed that the prevalence of ankle sprain during hiking training in uniformed group was 9.15%. It was suggested that the prevalence was lower than that in other sports, 2,4,5,7e9 because the nature of hiking activities is of far lower speed and less demanding than that of other competitive sports. Other sports, such as soccer, basketball, and volleyball, required a lot of body contact, sudden turning, and jumping, all of which tend to cause ankle sprain. 5 In our study, half of the injured subjects sprained their ankles on scree ground and down slope. Downhill walking was associated with increased lower extremity joint loading that may cause injuries. 19 Robbins and Waked 20 suggested that most ankle sprains occurred during foot contact on landing or locomotion associated with either unanticipated foot placement on a sloped surface or inappropriate positioning of the foot in space before contact with a surface. Moreover, as the ankles were in plantarflexed position on down slope, there was an increased risk of injury to anterior talofibular ligaments. Therefore, scree ground and down slope that were uneven and slippery were considered to be a high-risk environment to ankles.
Many of the uniformed groups undergo hiking training in the daytime (85.2%), as it is easier for the leader to manage the whole team. The environment with sufficient sunlight was considered to be safer for young members. Therefore, most of the injured subjects spraining their ankles in the daytime may be solely because of greater exposure only.
Most of the injured subjects in the study had lateral ankle sprain, which was consistent with that of other studies. 21, 22 Garrick 23 suggested that forced ankle inversion and plantar flexion were the common mechanisms of injury for most ankle sprains. Medial ankle sprain was less common because of the structural stability of the deltoid ligament. 24 In our study, subjects aged 21 years or older had a higher risk of ankle sprain. It can be attributed to the potential impact of ageing on proprioception and motor control that may increase the risk of ankle sprain. On the other hand, it may be their seniority and increased frequency of hiking training that would have resulted in increase in exposure to ankle sprain.
Leaders who were supposed to be more experienced in hiking training than the members had 2.6 times higher risk of ankle sprain than that of the members. Subjects with a higher skill level may have a greater chance of having an ankle sprain. 15 Furthermore, they often have to carry heavier loads, such as first-aid kits, spare food, and water. The increase in loading force to the joints of lower extremities increased the risk of ankle injury. 25, 26 Subjects who were overweight (BMI > 22.9) were also prone to ankle sprain. They have higher loading force to their joints of lower limbs that increase the chance of getting injured. 13, 15 The risk was also higher in subjects who had four or more times of hiking training in the past 12 months, which may be related to the increased exposure to ankle injury.
Past history of ankle sprain and past history of ankle problems were other risk factors. Improper rehabilitation to the previous injury could lead to residual problems. 24 Proprioceptive defects, muscle strength impairment and imbalance, persistent ligamentous laxity, diminished muscle flexibility and joint movement, and the presence of localised scar tissue were possible causes of repeated ankle sprain. 27 The most common long-term lower limb problems written down at the remarks field by the subjects in our questionnaire were knee pain and patellofemoral joint pain. The young subjects with these problems probably had anatomical alignment problems in their knee joints that resulted in increased risk of ankle sprain. 3, 28 Inadequate size and tightness of the shoes were other risk factors. Footwear diminishes the individual's perception of the plantar surface with respect to their leg compared with barefoot. 20 Inadequate size and tightness of the shoes provided improper platform for the feet to land. It may further increase such errors and cause ankle sprain.
In contrast to other studies, 1, 29, 30 the use of hiking poles was a risk factor of ankle sprain. Our subjects, mostly teenagers, may not really familiarise on how to use hiking poles properly. Misuse of hiking pole may disturb the natural balanced walking movement and increase the chance of having ankle sprain in a difficult terrain.
Similar to other studies, 6, 8 the prevalence of having residual problems after ankle sprain was considered quite high (48.14%) in our study. From our study, it was found that 29.7% of subjects did Figure 5 . Injured subject distribution among different immediate management methods. not manage the ankle immediately after injury, and 59.3% did not consult any professionals afterwards, which were similar to those in other sports. 14 10.9% of the subjects who had their ankles sprained in the countryside used ice therapy as an immediate management. Instant cold pack, which relies on reactions of chemicals, has become a popular first-aid equipment in environments where ice is not readily available. Further study is indicated to find the efficacy of instant cold pack in first-aid management of acute ankle sprain.
Chinese bonesetters were the most common medical professionals sought by the injured. It was related to a strong traditional background of Hong Kong people. 4 However, the scientific basis of traditional Chinese method of treating ankle sprain needs to be further studied.
Among the residual problems, pain was the most common one. It may be because of the chronic post-traumatic ankle instability resulting from improper management of the ankle sprain. 31 In the study, those had a past history of ankle sprain or ankle problems were prone to have residual ankle problems. As most of them did not manage the injury properly, residual problems, such as recurrent sprain, were not uncommon 9 and resulted in damage of the ankle joint. Hopefully, this study can provide guidelines for those designing hiking training program for the uniformed groups and avoid ankle injury during hiking training.
There were some limitations of this study. Like all retrospective cross-sectional studies, recall bias is likely to be a significant factor. Subjects were requested to write down the injury information in the past 12 months, and confusion to the details may occur.
Some of the answers in the questionnaire were based on the subjective opinion of the subjects, such as the "degree" of damage of shoes, "size" of the shoes, and "tightness" of the shoes. If the subjects had severe ankle sprain with massive swelling spreading to both sides of the ankle, they may think that both sides of the ankle were injured. Concerning to the residual problems, subjects may not know they had residual problems. They may not have suitable challenge to the ankle in the urban environment if the problem was not severe.
The survivor effect was likely to be observed in the study. Subjects who sprained their ankles so severely that it needed hospitalisation, home boundedness, or quitting from the uniformed groups may not have a chance to be involved in the study. As a result, the prevalences of ankle sprain and residual problems may be underestimated.
The return rate of 59% may be because of the fact that the questionnaires were sent to the leaders for distribution rather than to the individual members. Return of the questionnaire by post may also affect the return rate.
The subject size was still not large enough to detect the relationship of ankle sprain, residual problems, and some of the risk factors. Further investigations with larger number of injured subjects are highly recommended.
In conclusion, uniformed-group leaders and members should be aware of the risk factors of ankle sprain during hiking training in the countryside. They should be aware of the importance of proper treatment and rehabilitation of ankle sprain to prevent residual ankle problem. Ankle sprain prevention programme included in hiking training materials would be desirable. 
